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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal display device 
with high displaying precision irrespective of 
reduction of rubbing aligning treatment steps 
for the purpose of solving the problem 
resulting from the nonuniform rubbing aligning 
treatment. 

SOLUTION: The method is provided with a step to 
form an a I i gnment "film 32 on the side of the 
first substrate 36 and subsequently to treat it 
with rubbing aligning, a step to form a spacer 
pattern 43 on the side of the second substrate 
35, a step to form an alignment film 31 without 
the rubbing aligning treatment and a step to 
inject a liquid crystal 30 to wh ich a ch i ra I 
material is added to make the helical pitch p 
satisfy the relation p= (360/9) xd (provided 
that Gexpresses the twist angle of the liquid 
crysta I mo I ecu I es) . 
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*£ B a B 3 0li, a!ttfc:-y*ptf*p= (360/5) 
*HJfcO»JBtCJ3(t*«^8aMa«*3 0«iBDH 
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RR^-f, SSS3 5. 3 6^f/7rMtl. *"? 
BSSS 3 4 fc tc<t -o X mtftZMl Z t tote 

n»RT*fUrj|v^ LTti^oT , fiawWBBTS - 2 
7 3 73 5^ISOj:3tC, ^h'^tKbSrRSit-Ti^: 

[ 0 0 3 0 ] JttrVC. »2<0»K3 5«t=. *J\s?y® 
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1 OSS^S-S-L^^N-e-AL 1 2 5 4«« 

<H##»*2X) $-M7RL, 2 0nmf«K3 1 
Sr^fiK-r i. *K Z OErfilK 3 1 IZitv 
k'<OSWUILT^5r^. 9t*yj^ief*ijasl€-JtS 

•a-r, tc&fr-o. yt'y^fttiimcojLmzmm-t&z 
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U ?l^S B s B ffi^^)3 Or^atL/c (fit, ^{i?g B B B ^ 

c b - 1 5 £ ?g B B B tc o . 3 3 sa%as$o L x fe&m&ss. 

ffcfite (An ) $rt*>, AniffitiO. 9 8X^1. t^) 
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3 lz J: o T ?g B B H a AD fc Pile £ tlX v > 4 BflttMH= US 
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MeMt&t&J: o fcflHtt=»*Sft.TV**a«. ?ga B B 3 0 
BS± CiSA 3 0 5: MtlSKr < £»f 4 i c 1fi f S 4 . * 

7t . ks&a&co i o itzmfk&xav&Bx-wts h com 

mi>*\\ ftwc. ffiA 3 0 «<S& 3 5 , 3 6IBK=3t« 

[ 0 0 3 2 3 fcrtfU #»WilWKi8tfB*fA*Sfc:H4 
<9T'<i3: < . ?Sb b b 3 0 Sr-MSSBJttf < f-jAT" # 5 

-»t£JBj£-t4*frtf> «fc o c^-fA7y4 3d J: 0 
Pl*e£ rfx4 SBt^'&v . — .«W&7gEB a B &A □ r 

&LTS1S3 5.36 *IS9^irtfc«. $A3 0 
Af4lS (K2&AS3?) ^Tt^\ 
[00 33] MfSXSlcioT^JtS^JBEB'B^^l^: 
M120* CTl 2«*IBL flngfe&SLfc. JnflMSJW 

l-dt^ctoT, ?1^78b b b*&)&% 3 0 OSMkfl-^El*! 

& a B B £M^K«J#-f 4lS<75flL ^*/ufcitfy *7 W 
yco^^xfe^SJS (Tg) liLLfio. m£kcr>*-?+-v 

9 - T-i v hob*-/ 7 ^&max±iznmr 4 . c ^ 

t'y^LT^fc^EfflB^IBfc:»U»£iiAT4 t . El*l 

b*b T-(aa xmcnm.&n-ammxb izm&ft^tm m l 

BBErt LfciMWH 1 *- $fc*fitl¥Ef6]£-£ 
h&gtfh&tfi. — fiEflLfciSUWH^i. 7S B B BtE(t] 
B0>»Bfc*v *T ElMMHPKSI < fflffiSitT . - 
a Eifiiffil^ < fL^7g B H B ^SrS?ffirr 4 icia . E 

t «8 B B^^M#<7)^31)5rv5^^-r 4 C fc # 
4 . Emtt^O^Bi&tfiSf&fcfrSOtt;*!/ 

*) u * ><r>#7A mz&i$&i±.X'$) 0 . BAftTajftB 
f&tfm&Aztt h<r>\± -v ? -r<i y h o f ••/ 

jft#i:LT*tJEl*lK£ttBU WB«*«0 

o?&&co*-e-7- ••/ 9 — T4 V Knt'v? IE»iaffiia±t; 
-5e«MBIjD}!fe-r& k - ?Sa B BiE[Sl^^rfflC*3ft4?gB B B 
7H^Rl/EfiJ8#^#^iS#£^3: 0 . 
TvxfcBllflTOBSjWSBI:*:*. fU^5:T 
(t'TVK fc . ^b'v^L/c— SrtriS]<^El6lSI®T-a$fI$ 
it^E^l^l^Sal^ll^^ix^ttST', 
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^^-r4Ct^T"#4. 

[ 00 3 5 3 WETNJHWISSR^S 
ffiffl LTlUT^HSI 5r^T">^. @3(c^-rj;3CC. TN 
7S B B a^m^cK7-f a'-LS I 52^BS0#ft. TF 
T - T N^b^^^ v ■ j. ^ S -tt^f* . fife T F 
T-TNl^ty'i-iW^ 0 H z COSg^cT)^ 
tE m^-L X.M2 Ol« 3 6 M*> ^JtfbfcTHgW L - 

teS«**-m*»4>ai« UJt a > h 5 ^ h 1 0 

0 : IX'foiti. ZZ-X-naybyZ-hMtlt. R— i0 
BBT ^JS<7)iiiS S^)fWS k VitmX'h 
0 , E[63*^T'3b4{5ifll^®03BIJK^ffi< : 5r4. 

<?>mmiz %> 5 b> ^tf f> ic^H-r 4 «fc 0 &niz^ ? 

[0036 3 ( Jt&#J 1 ) tiMm 1 Ji7 b>i?Erfi]^!Ul 

t -t h&x.nm.i'm&Tngm.X'h 4 . miz&mi 

K=0r4J:aKEl*l«3 1 ^bV^fcJlQSSfvC^ 
4. ^fcs ?5B B B Wf4<±, 7b'V^El*l*!ra$ix*:Er6]flS 
cofSa^^aSJ^ C iot EiJif 4 7S H B B^fi£% 3 0 T'* 
4. -JRWt=fi : *jilT^4«}:-5^. ?Sb b b^^ 

iatti^l^^— ^t3-T47t:* , 5ec. ^fi (l5P=16d 

^^41;) cr>t>4 yfvmzmuirX^h. *immxM 

1 t Rfilt** 4 . COTFT-TNM^ti/ 

ffiHHL. ^BSS+IBiW^S^ti^. SMfrWca 
SA5<?)J>4«*i: : 5r-5^:. fl^^o *>Bgv^^rS 

S<XTH4ffll«0El6lK3 11C«±. ^-tv<?>'4 3<0 

5 b'y fix v vj- v ^»4i-C'ti}a*^**-«*i*it:E 
(6lLTi!i^-r. TUf/l'hftt,- fcftmz%MLX\."-% 

[00373 1 t itmm 1 *rltlS«tlt^ 4 . it® 

CTlT'ti. fvN'^^4 3<?5iii21C%^t" 47b>- 
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<om$bv>&m t mm<v± z 5 on 1 o^tg k n 2 ss 6 

3, 6 l£fBv*4#. miOS*Ek3S20Sf£6 3. 6 

i ^sffic«438B^j«S6 2 a*ES*a:v*4 . a^yju 

H6 2ti<610. 3 15mmtft0, jara«tfi6 2, 6 
2n^t'7fli0. 3 3mmt*i.-^*l^l« 

^T§§6 4li#I0. 10mm, t-zfO. 1 ImmtJ) 

[0 0 3 9] f^£S6 1 , 6 3 0fBIt3tt. JSlOHJfi^ 

S„ H20SS6 1±W4*S6 0 nm^H 

5 Kfflfi^lfflMtlElSia6 6*qB«SnTv^ # EMM 

6 6*4. Epffllffii 140' CtT2*IBW!6«HT* 

y/l(J0i/>f 3VffitcJ:oT5t*y^Ensaa$ii-Cv^ 
So E^JK6 6^7t>^^S-r^>C:i:^cJ:oT. 

>-8 0#B&SftTv^vvfci6, ^-^W8 0^) 
J? S £ «fc S 9 1> ft* £ OPflU teffct L & V * . 
[0 04 0] — S\ mi OSS 6 3 

±W4. ®U#«HS6 2 fca«ff««6 4 k 

wwtwoHOioc. a*5. i^oy,i2o$ 

? a y^±^x^-fy t ? y 8 0 /IT v * 

a ^im@6 2 t*Wftf6 4 k#3KI6^£pIi£W*l*tf> 
^mzf&m- Z>ZbAW2L\, *j* . & V* 2 OSS 6 1 

So 

[0 04 1] A^- n7 > 8 0 A« J il^S 1 
«6 3<7>*ffifc:(4. EftK6 7jWWfc$*iT^4. Effl 

JK6 7{4i?S#2 0 nmr*0. ^SffliM S - 5 

510 (#7^i^Tg = 6 3° C.HSSX* 
S) £ 1 0a*%a-&LfcjK l J 4 .S KSSSJD^ttffilS] 
MO««»(li»#«flE2%> S:»m^*ilk(3j:0® 
BESfiT^S. 4fc. EfSjffi6 7^{4-7b'V^EfS]«i31 
=5: k'O Efflfflaatftt 3 ft.T v * fcW d 4) fca^>* RHHec i 



ErtF«6 7. 6 6 ictt^y^U* k L 

t^O: k ifie&thhsttit. & 1 O^SSO^HSk 
T&S* mm&6 1 , 6 3(4?I0^^^ii. (^SSFH 

imitm o. 7 23& f ESft.Tv^jjrj4SBi com&m 

[0042] ( HSfiW 2 ) ±i£T N ^ a a B^S^ £ f£ffl 
LTWTOHM^^fo^o »»<WlkB«K:. TNS a a a 
I,Tffi:H'7>fA~LSI 52£3X9tttf\ T N iS A 

■oT. **WBi. WR6 1 . 6 3^S^fS?tt* 
[0043] (»3^Wt<50JBJB) *j8B6tfO»JBf4, * 
•y ? ( ST N ) «A^i*;U^**^H*3iffl Ltzm^zTjk 

5J3K4*lXlA"S2(^IIJS^IBfc(«I«"C*5. £ 
t\.*lM»20««E6 3, 61(4. jjvXWgXh 
0, ^ix^O/I£0. 5mm^tOS:ffifflLfc. 
P5SS63. 6114. 3914BB6 4. 6 2#E?^lTv^ 

So 

[0044] mio^S6 icommizii, ib^K67^ 

^fi£^nTV^So EfSl»6 70«f4(4^U >f ^ h'EPlBt 
(f-yVS^MKPS I -2 1 04 ) 66t*0. 2 
0 0* CT-2B#^SL. WkL/L-f*^ffS«6 0jum 
T-* h o a® Ctt d-^-^^^ ft I ft: y b" > ^'fflO U 
A 3 vflifci-j-r^bV^rtH&aaSixTV^*. ^lO 
SS6 11^16 7^9bV^lH^^-tS-k^ 
i:^T. EfSlJK6 70^ffi(^^rfge B B «"7 L $:-'*a^ 

£ErtS-fr*c:fca*r*6. ?s a s B^^-ffi 

!\sbnz-ttftizftm$'£z>'Zt&v*z>. 

t^OHS(4?6£L&v\ 

[0045] -S". ^2^M7 2^®(C(1 i§B^fJ 
€® 6 2 k S^^m® 6 4k ^xit S^i^rKDSt? 
43tC. K£7$?n>\ ^20 ^□yoif^ 

So X^-.*^>'8 03^»JfiS/t3tlBl<!O3MR6 3^ 
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Officii. »2coHflSdO»JBfc|Hl«^, 9t>7lErtrt8 

common*? &zb&?%&. §st 

jDjRffia-f 4XaSr*tf»*»i. KfSJJR6 7.6 6 £ti 
7$*)*7V9>i—fmt LX&tsZbtf<£9Tt>hjiZ 

[0046] $B«i6 5tt. Etf>S0r*#l:frtt (An ) £ 
t^>. AndiiO. 122T"£&* *3t. flHMi^tftfa 

t nft 0 a 2 4 o mx'h o . sia^is e 7 1 0 . 

5 //m (p= ( 3 60/^) xd) t,Z%&£olZ#4 7 

^C^^^^« a B B ffljg%6 5{iBD Hit^C B - 1 
5£& s a a«S0. 6 3**%asanLT26S. 5r*S. ST 

UtfmtLK. 5-7 ^m^%t/Hd^i^T 

mcommt mmz % EnKo^fEMan - fc 

@$£^&fcMi£^J&f"£. SS^6 1 . 6 

[00 4 7] (**W3) mfieSTN?gB B BaS^4 2r 
«WBLrOT<JO*««:ff^fe. Hfcflll fcP3«K> ST 
N«JHWaHFK:F5-fX-LSI 52rJX0Wt. P 

0HzO^B*ommfi^^^-^"C. m2cosm6 3co 
xte*) , A^~vs*?>8 0<Dmm\ f zh7\zy7tsh\ f z 

[ 0 0 4 8 ] KLt. #SBHfcO»!B"Cli, T^f^vh 
U ^ ^^Igtfi^^a B B^'^/Ui:#^^ HJ ?Xf2ifl 
^ST Nj&ft^/MciSEI Lfc i><OX'ffl9ILtzi)K # 
RHBtiv^l?)*^ (MIM) COffifi^*/!' 

mzi>mm*jt&Th&. 

[0049] 

[#«*#&*] *^ a ^?SB B B a^^{±. x^-^n-^ 

^mLxx^-vwimziEmzfflMxz zttbiz. 

? - y jWRJc £ ft & IH 2 <7)S WLSMkz Ii7t'y r*I*ft 
b> 7X> h<?$3mtf£. thZb Ltztfr>X . fig 

m<r>-n<nm*j^mtt*^<7M'fit>z7 by^iimffls 



%&z b&%< . mmmco*'^ y T^wmzmf&x^ 

[00 50] «W5\ *ft*n<Dm&m^msnmMx& 
it. x^—w yw&a&tix ^hWRWnWLfo&az 

tf>f3JH***£-f S C b ifitc < . SS*fiKE£>H ^ 

mz?m<nism.zimtz7^-*r^? >*mso+h£9k 

*%hZbtfX*h. 
[00 5 1] 

[Hi] i <nm&Bm<nm.ikWi^z5i<nm 

[02 ] ±f£JR 1 n9*&0ffit&n*^—W*9 VW&fSL 

[04] *^^2<7>IISfe^^tcio(t€>?gB B 3^^ 
[05] ±!2»2O|ltt<0»3Btci5«tl>?aB e B**SIB^ 

[07 3 ±I£^3O||JgOf?Si3^^4«0 e B^^l!^ 

3 0.65 ?Sb b b (M^mMmv» ) 

3 1 ie^ik (m2osmffl> 

3 2 ffifiR <!B1<0S«IH> 

3 3 *±mn& ( a 2 ^s^li ) 

3 4 Wmm& (3Sl£>£fiffi!l> 
3 5,61 ^2C7)S« 
3 6,6 3 » 1 c7)S^ 

3 7.38 ii^S 

4 2 h?yyX^« (TFT) 

4 3, 8 0 -a^-tr^y 

5 1.68 

5 2 h'7^^-LS I 

6 2 ?flms 

6 4 ft^S 

6 6, 6 7 ffiffijR 

6 9. 71. {ufflll^ 
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6 1 S 2 COS* 6 6. 6 7 &|u]J8 

6 2 MttJE 6 8 >-tV&U 

6 3 II 5 9.71 

6 4 fTiSK 7 0.7 2 *>ttii 
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